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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a portable 
equipment small in size and thin in thickness by 
making a liquid crystal display device used for the 
por~table information equipment thin in thickness. 
SOLUTION: A lighting device 6 consists of a 
protection plate and light guide plate 4 provided with 
a reflection part 4b on the observation-side surface 
4a of a transparent touch panel 3 and a light source 5 
arranged opposite the plate thickness surface 4c of 
the protection plate and light guide plate 4. Here, a 
liquid crystal display device 1 which is a reflection 
type is used as the liquid crystal display element, so 
as protection plate which is conventionally used is 
formed into the light guide plate and made to function 
as a lighting device to eliminate the need to provide 
the lighting device on the reverse surface of the liquid 
crystal display element 2, thereby making the 
equipment thinner in thickness. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While a transparent touch 
panel is prepared ahead [ of a liquid 
crystal display element / view visual 
direction ] In the liquid crystal display 
with which the lighting system which can 
blink according to the luminosity of the 
circumference at the time of view ** 
prepares and grows into this liquid 
crystal display element The guard-plate 
combination light guide plate with which 
the aforementioned lighting system 
prepared linear or punctiform a detailed 
crevice or detailed heights in the field by 
the side of view ** of the guard plate of 
the aforementioned transparent touch 
panel as the reflective section, It is the 
liquid crystal display which consists of 
the light source confronted with the 
board thickness side of this guard-plate 
combination light guide plate, and is 
characterized by using the 
aforementioned hquid crystal display 
element as a reflected type. 
[Claim 2] the above - the path when 
considering as the path when considering 
as the width of face when considering as 
width of face when detailed irregularity 
is made into a Unear crevice, and the 
depth and linear heights, and height and 
a punctiform crevice, and the depth and a 
punctiform crevice, and any of height - 
although " the liquid crystal display 



according to claim 1 characterized by 
being referred to as 0.3mm or less 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] Since in detail reduces the 
consumption of a cell about the liquid 
crystal display used as displays, such as a 
portable information terminal equipment, 
this invention reads a display by outdoor 
daylight, when the circumference is 
bright, and when the circumference is 
dark, it starts the liquid crystal display 
considered as the composition which 
reads a display by the built-in lighting 
system. 
[0002] 

[Description of the Prior Art] It is 
drawing 4 which shows the example of 
the composition of this conventional kind 
of liquid crystal display 90, and in this 
liquid crystal display 90, while the **** 
(transparency reflection) board 92 is 
formed in the tooth-back side of the liquid 
crystal display element 91, the light 
guide plate 93 of this ****** 92 which 
confironted the light sources 94, such as a 
cold cathode fluorescent lamp, with board 
thickness side 93a is further formed in 
the tooth back. 

[0003] Linear or punctiform a detailed 
crevice or detailed heights is prepared in 
tooth-back 93b of the aforementioned 
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light guide plate 93, and from the 
aforementioned light source 94, in this 
light guide plate 93, the Ught by which 
incidence was carried out shall be turned 
to surface 93c, and it shall be reflected. 
And the aforementioned light source 94 
shall blink according to the surrounding 
luminosity. 

[0004] Moreover, the press when the 
transparent touch panel 95 as an input 
means being formed in the view visual 
direction side of the aforementioned 
liquid crystal display element 91, in 
addition operating this transparent touch 
panel 95 gets across to the 
aforementioned Uquid crystal display 
element 91, and in being extreme, in 
order for a display to become indistinct, 
or to prevent producing breakage, the 
guard plate 96 formed by the transparent 
resin etc. is formed between the liquid 
crystal display element 91 and the 
transparent touch panel 95. 
[0005] Since it becomes what the outdoor 
daylight the circumference carried out 
[ outdoor daylight ] incidence into this 
liquid crystal display 90 in the bright 
situation reflects in aforementioned 
****** 92 the liquid crystal display 90 
considered as the above-mentioned 
composition, reaches a view ** person, 
and can perform read of a display, also in 
the state where the light source 94 was 
switched off, a display can fuUy be read. 
Therefore, the power for making the hght 
source 94 turn on is reduced, and 



becomes extensible [ a battery life ]. 
[0006] 

[Problem(s) to be Solved by the 
Invention] However, it sets to the liquid 
crystal display 90 of said conventional 
composition. The light guide plate 93 
which it has when the circumference is 
dark and which is collected and boiled is 
what must be prepared, by this For 
example, it did not change like it in 
respect of what is used as a display of the 
device for tables, thickness, and weight, 
but the trouble which is not what fully 
fills a demand as a display for the 
portable equipment over which priority is 
given to a miniaturization and 
lightweight-ization is produced. 
[0007] Moreover, in the situation that the 
circumference is bright, a display is read 
by the reflected light of outdoor daylight, 
i.e., the light which carries out the 
two-times transparency of the liquid 
crystal display element 91, the liquid 
crystal display element 91 is used as a 
reflected tjrpe, by the situation that the 
circumference is dark, a display is read 
by the transmitted light of the light from 
a light guide plate 93, i.e., the light which 
penetrates the Uquid crystal display 
element 91 once, and the liquid crystal 
display element 91 is used as a 
penetrated type. Therefore, the trouble of 
having become what produces a 
difference under the situation that the 
bottom of the situation that the 
circumference is bright and the 
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circumference are dark, and display grace 
having fallen to the contrast of a display 
etc., and giving a user sense of 
incongruity, for example was also 
produced, and solution of these points 
had considered as the technical problem. 
[0008] 

[Means for Solving the Problem] As a 
concrete means for solving said 
conventional technical problem, while a 
transparent touch panel is prepared 
ahead [ of a liquid crystal display element 
/ view visual direction ], this invention In 
the liquid crystal display with which the 
lighting system which can blink 
according to the luminosity of the 
circumference at the time of view ** 
prepares and grows into this liquid 
crystal display element The guard-plate 
combination light guide plate with which 
the aforementioned lighting system 
prepared linear or punctiform a detailed 
crevice or detailed heights in the field by 
the side of view ** of the guard plate of 
the aforementioned transparent touch 
panel as the reflective section, It consists 
of the light source confronted with the 
board thickness side of this guard -plate 
combination light guide plate, and a 
technical problem is solved by offering 
the liquid crystal display characterized 
by using the aforementioned liquid 
crystal display element as a reflected 
type. 
[0009] 

[Embodiments of the Invention] Below, 



this invention is explained in detail based 
on the operation gestalt shown in 
drawing. It is the Uquid crystal display 
concerning this invention which is shown 
in drawing 1 with a sign 1, and this liquid 
crystal display 1 of the point which is 
that in which the Ughting system which 
can blink according to the luminosity of 
the circumference at the time of view ** 
is prepared is the same as that of the 
thing of the conventional example. 
[0010] Moreover, also in the liquid crystal 
display 1 of this invention, since it shall 
be prepared in the ** transparent touch 
panel 3 like the thing of the conventional 
example at the view visual direction side 
of the liquid crystal display element 2, in 
order to protect the Uquid crystal display 
element 2 fi^om the press when operating 
the aforementioned transparent touch 
panel 3, the point that a guard plate is 
needed is the same as that of the thing of 
the conventional example. 
[0011] It notes that the guard plate which 
it is needed and must be prepared by this 
invention here as stated above is formed 
by the transparent member by the resin. 
It is what is planned in order it shall 
serve as the light guide plate of a lighting 
system using this guard plate and to form 
the guard-plate combination light guide 
plate 4. Reflective section 4b made into 
the linear detailed crevice (or heights) or 
the punctiform detailed crevice (or 
heights) is prepared in field 4a by the side 
of view ** of the aforementioned 
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guard-plate combination light guide plate 
4 to meet this purpose. 
[0012] in addition, to board thickness side 
4c of the aforementioned guard-plate 
combination light guide plate 4 The light 
by which the light sources 5, such as a 
cold cathode fluorescent lamp and a Light 
Emitting Diode lamp, should confront 
each other, incidence of the light should 
be carried out into this guard -plate 
combination light guide plate 4, and 
incidence was therefore carried out into 
the guard -plate combination light guide 
plate 4 from the Ught source 5 It becomes 
the lighting system 6 which reflects by 
reflective section 4b made into the 
detailed crevice or detailed heights given 
to field 4a by the side of view **, changes 
travelling direction, and becomes what 
reaches 4d of fields by the side of the 
display device of the guard-plate 
combination light guide plate 4, and is 
injected, namely, illuminates the liquid 
crystal display element 2. 
[0013] It is an example of the 
configuration of reflective section 4b 
given to field 4a by the side of view ** of 
the aforementioned guard-plate 
combination light guide plate 4 which is 
shown in drawing 2 . One is formed as an 
approximate circle drill-like crevice, the 
distribution state to field 4a by the side of 
view ** of this reflective section 4b is 
adjusted, and it is made, as for reflective 
section 4b, for the light injected fi-om 4d 
of fields by the side of a display device, 



i.e., the Ught which illuminates the liquid 
crystal display element 2, to become a 
uniform luminosity in this example. 
[0014] In addition, according to the result 
of the trial production by the artificer, 
and examination, as shown not only in 
the crevice of the shape of an above 
approximate circle drill but in drawing 3 , 
the aforementioned reflective section 4b 
although the linear crevice of the letter of 
the cross- section abbreviation for V 
characters, i.e., reflective section made 
into shape of slot 4b, is sufficient as one 
or illustration is omitted ■- one -- an 
approximate circle drill-like crevice " 
****** further -- one -- the crevice of the 
letter of the cross-section abbreviation for 
V characters, i.e., ,a ridge, - it is checked 
that it is that as which a ** is sufficient 
[0015] Here, if the composition of the 
aforementioned guard -plate combination 
light guide plate 4 is considered still in 
detail, first, reflective efficiency will 
improve, so that the function as a light 
guide plate has one large size of the 
aforementioned reflective section 4b, and 
the light effect to the Uquid crystal 
display element 2 wiU improve. On the 
other hand, the reading nature of the 
content of a display which the smooth 
nature of field 4a by the side of view ** is 
spoiled, and is displayed on the liquid 
crystal display element 2 falls, so that 
one size of the aforementioned reflective 
section 4b is large. 
[0016] If an artificer states in the 
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example of the crevice of the shape of an 
approximate circle drill shown by 
drawing 2 as a result of also examining 
this point, then, one path M of reflective 
section 4b and depth D, When the 
example of the shape of a slot of drawing 

3 (linear crevice) described, it was 
checked that it is possible to consider as 
the guard-plate combination Ught guide 
plate 4 with which 0.3mm or less, then 
the above-mentioned light eCTect are 
satisfied, and reading nature also spoils 
no one flute widths W of reflective section 
4b and depth D. 

[0017] By having considered the 
guard-plate combination light guide plate 

4 as the above-mentioned composition, 
although the liquid crystal display 
element 2 of the point used as what is 
illuminated by the outdoor daylight from 
a view ** side is the same as that of the 
thing of the conventional example when 
the circumference has switched off the 
light source 5 brightly, when the 
circumference turns on the light source 5 
darkly, it is illuminated by the light 
source 5 and the guard-plate combination 
light guide plate 4 6, i.e., a lighting 
system, from a view ** side. 

[0018] Since the liquid crystal display 
element 2 becomes what is always used 
as a reflected type, by this invention, the 
thing which set up transmittance highly 
so that it might be suitable for using it as 
a reflected type as a liquid crystal display 
element 2 and which is called the 



so-called reflected type has been used for 
this, therefore, in the liquid crystal 
display 1 of this invention, it shall be 
alike chiefly and shall be prepared from 
outdoor daylight and the lighting system 
6 in the reflecting plate 7 in which light is 
reflected at the tooth-back side of the 
liquid crystal display element 2 
[0019] By having considered as the 
composition of explanation above, when 
the liquid crystal display 1 of this 
invention has the bright circumference, 
when the circumference is dark, it 
becomes what functions as a reflected 
type, and a reflected type, a penetrated 
type, and a mode of operation do not 
change like the conventional example. 
Therefore, change of display quaUty, such 
as a fall of the contrast by change of a 
mode of operation, is not produced, either. 
Moreover, the lighting system prepared 
in the tooth back of the conventional 
liquid crystal display element 2 by having 
considered as the guard-plate 
combination light guide plate 4 becomes 
unnecessary naturally, and thin 
shape-ization of a liquid crystal display 1 
of it is attained. 

[0020] Moreover, by the liquid crystal 
display element 2 having been made into 
the thing only for reflected types with 
high transmittance, it becomes what can 
read sUght outdoor dayUght or a display, 
and while reducing the situation that 
lighting of a Ughting system 6 is needed, 
the battery life of the portable equipment 
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as which this Uquid crystal display 1 is 
adopted is lived long to a monostromatic 
as that in which the thing of low powers, 
such as for example, a Light Emitting 
Diode lamp, can also fiiUy read the Ught 
source 5 of a lighting system 6. 
[0021] In addition, if the guard plate for 
the transparent touch panel 3 necessarily 
not being formed in the front face of the 
liquid crystal display element 2, for 
example, protecting the liquid crystal 
display element 2 is actually prepared in 
operation, it is possible to carry out using 
the guard plate. Moreover, in order to 
unify display quality with the time of 
lighting and un-illuminating, the Ughting 
system 6 of this invention may newly be 
formed in the front face of the liquid 
crystal display element 2, and, in any 
case, a suitable operation and an effect 
can be expected. 
[0022] 

[Effect of the Invention] The guard -plate 
combination light guide plate with which 
the lighting system prepared the 
reflective section in the field by the side 
of view ** of the guard plate of a 
transparent touch panel by this invention 
as explained above, It consists of the light 
source confronted with the board 
thickness side of this guard-plate 
combination light guide plate, and a 
liquid crystal display element is having 
considered as the Uquid crystal display 
used as the reflected type, in the first 
place By having made the guard plate 



adopted from the former serve a double 
purpose as a light guide plate, and having 
made it serve as a hghting system It 
makes it unnecessary to prepare a 
lighting system in the rear face of a liquid 
crystal display element, marked thin 
shape -ization of the Uquid crystal display 
used for this kind and a portable 
equipment is enabled, and the effect 
which was extremely excellent in the 
miniaturization of a portable equipment 
and lightweight'ization is done so. 
[0023] By having considered as the 
above-mentioned composition the second, 
also at the time of Ughting of a lighting 
system moreover, also at the time of an 
astigmatism LGT Read of a display shaU 
be performed as a reflected type and, as 
for a liquid crystal display element, a 
mode of operation changes to a 
penetrated tjrpe and a reflected type in 
the time of Ughting and an astigmatism 
LGT like the conventional example. It 
, cancels display grace, such as a fall of 
contrast, having changed in connection 
with this, and having made sense of 
incongruity hold in a user, and the effect 
which was extremely exceUent in 
improvement in display quality is done so. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is the cross section 
showing the operation gestalt of the 
liquid crystal display concerning this 



invention. 

[Drawing 2] It is explanatory drawing 
showing the important section of the 
same operation gestalt. 
[Drawing 3] It is explanatory drawing 
showing another operation gestalt of the 
liquid crystal display similarly applied to 
this invention in an important section. 
[Drawing 4l It is the cross section 
showing the conventional example. 
[Description of Notations] 

1 .... Liquid crystal display 

2 .... Liquid crystal display element 

3 .... Transparent touch panel 

4 .... Guard-plate combination light guide 
plate 

4a .... Field by the side of view ** 

4b .... Reflective section 

4c .... Board thickness side 

4d .... Field by the side of a display device 

5 .... Light source 

6 .... Lighting system 

7 .... Reflecting plate 

D .... The depth of the reflective section 

M .... Path of the reflective section 

W .... Flute width of the reflective section 



imn:^mmf¥ UP) az) ^ || j)^ ^ ^ (a) inm?fim&ms^ 

1-174972 



(51)IntCL» 






F I 


GO 9F 


9/00 


3 3 6 


G 0 9 F 9/00 3 3 6 E 


GO 2F 


1/1333 




G 0 2 F 1/1333 




1/1335 


5 30 


1/1335 5 3 0 










(21)tiiH#^ 




j|$g|3p9-342427 


(71) fflSA 000002303 










(22>ffiSH 




9 ^(1997) 12^ 12 H 


e me:* s M 2 T B 9 si3H§^ 
































n^jmmkmmmf^-^m 2^— 1 . 








(74)«3i!A ^m± ^ nm 



(54) «a^^fi 



(57) [^.^] , 




1 

[If 1 1 m^m7i^m^<Dmuyji^m:fj\z^m^ ^ 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] Mia^TtK 9 3 tTD^^cS 93b iCf^i^^^^U 
219 4;!i^«DCCOag^tg9 3 f^lcAM^ tufc^^r^M 9 3 

ms 4nmm<Dm^^ii^jt^cxj^Mti^nx.^i^(7^t^ti 
[0 0 0 4] ^^h. rnmm^mTj^m^ s i c?D^m:*-r^]iii 

TT^mi-S 1 <i:S^^5^*:x^^<^/^9 5 t<om{z^nhtiX 
[0 0 0 5] ±ia<oS^<i: Lfc?^^^^iRM9 0«. ^ 
Alt L/c:J1-^^^gt}|5S^^ 9 2 Iw^M U 
Ltzikm\^:^^^Xh^^i:im^r-mW^ti^ij<Ot^j:^. 



(2) 4#§a¥ 11-174972 

2 

[0 0 0 6] 

fcSe*olt^(75fKS^^^@9 otcisv^TCi. ^a;d5pf 
v^t ^tc^l;t5fc4^>l;ico^7feS9 3 ti^tt ^ -5 5:41'?^ V ^ 

i«>c0^^a5i: UTfiv k^\c^^^mit'rh(Ot^J:oX 

[0 0 0 7] ^/c. ^ffi;i5p^5v^^^a-ef^. m^jkn^^ 

(Ty^yt. EI]*>. ?S^^^^^9 1 ^-[ElSig-t'^^T- 
20 i^i:. :zfhh<r>.^(DM^t^^mt^f\^^^cot^^-DX\^ 

[0 0 0 8] 

(Dmm^m^'r^tcisb<DMrf^^^j:^^ti^x. m^amTf: 
ft^cx.^M^^nx,^mmmm>m^fhHXi^^m^Bm7r: 

ti^b^D. m^s.m^m7j^m^\tKit^mt^tix\^^^zt 

[00 0 9] 

mi^m-^^^^xum^^wLm-r^^ mi\zn^ix7jki-i,(D 
n:^^m\^^^^m^m7r:mmx^v . z<Dm&m:7rmm 
1 nuu^(omm<Dm e $ tea;; cx.^^^^^rr^ s ss.pjae^ 

[0 0 10] ^yt. *%0Jco?^S^^^@l^::ioV^T 

\cmtmm^ y^^<^/i-3t}^w-fhti^i>(r>t^tix\^^ 

[0011] :^mnx\t. ±^\zm^tL^o\z 

i^^M ^ ^ nss: ft -5 ^ # V J: ^> ]SM Sfi 

50 ■'«'TJi^^$i^-cv^5r ticips z<r>^m^^^m\^ 



3 

^4^mf^\^^^ tm^h(Dx^^v. :i(D^mzr^^^ 

-So 

[0 0 12] ^JD;tX. i[rlE{^^:K^^^3fe«4cDtgJi:ffi 

m^n. r(^^®S^ffi^5tS4F^tC3t^A#t^^e 
hcot^ti. J: or. ^2i5;b^e>^^«^^#7fe«4rt 10 

[0 0 13] m2\z7jki-'h<Dnmmi^m^mmmytm4 

fo^. z(Dmx\'t^^U4hn—-o^mp^mvtcom^t 
i.xmj& ^ tlx c co^t^^Fi^ 4 b (Dm^m<Dm 4 a -^cosa 
^^mf}*^m^^ti. m^m^mcom4 df)^hMmirh 20 

[0 0 14] f^. ^m^\Z^^^i'^. ^rft^^^twJl^X 
M15^t*ai4 b(iJ:iec;?H§Riit^t^[y]§Ii(^^r/le 

mh. m^ti.fc^MU4hxi,&<. ^fcfi. m 

(75 -c -5 c ^ $ ttr V ^ 5 o 
[0015] w c x% mmw^^mmm^m 4 oiti^fe;^ 30 

mt^r^-h-t*'5o 't<^Rm. mim^^U4h(D — Dco^# 

[0 0 16] ^C-C\ ^§^#^^n^75,^^cov^rt>^f^<l: 
ffofcS^. lli2X':^L:rcSSR^<^<75Dfl^(7)^jrai-^tt 

0(7?^M§i?4 b(7?^M*5J:0«^$D. Igl3(D^t^ 40 

[0 0 17] i^mmmmm^^4^±m(Dmf&t \^tzz 
tx\ m^BM7^mi'2nmmt)'-^^^<^Ms%:mn\^x 

Ms^.g^ufc^'&icti^feais t^mm^mmyt^4^ so 



^m^l 1-174972 

.4 

[0018] c(7?wi: m^&m^m^ 2 i^mz^^m 

tl^Xm^^ib>f\^iy<Ot^j:^(DX\ *:%?qT-fl^E^^^ 

gg^urv^^o ^^x^ *^0^(o?^s^^^ei tc^5v^ 

6 ib ^ ^ ^ ^ 5 7 S tt ^ tt e t 

[0 0 19] ^Jil$LP.^co^t;S^ b7tCi:T*:MP>g(75krB 

i.xmmT^i>(Dt^j:^. m^m(ox^\z 

^7feS4 <i: L/cC e2^5i?(0?S^B^^^T- 2 (DWSI- 
[0 0 2 0] ^^^9^^^•T• 2 SigJt;i5|Sv>^ 

ED 7 i^-ffii Emn^nJi (J:>^<r>x\> 5£5>iwi!iitL6 
[0 0 2 1] fSi. ^^ic^jsiw^^Tcoxf^. i£:^i"ut^g 

V^-5i^^^ti/£<. 'PJxLf^?^^B^^^^2^E^-r^fci?) 

mzif'W^Pi<r>mwmW^^^y^X^K\^^<r>x^^ ^ {pT 
[0 0 2 2] 

^^uRaBjgs^^t3t$-±fcc^x% m.^m.^m'^^^ 
bx. mM.{\L\z.^^xm^ft^^ 

[0 0 2 3] ^fc. ±ISltfig^U/cw^xra 



(4) (^mW- 11-174972 



5 




6 




2 - 






3 " 






4 — 






4 a- 


w.^m(om 




4 b- 







4 c- 


mmm 




4 d- 


m7r:m^m<^^ 




5 • 




mz] m cmmj^Wi(omn=k^'rw^mj^xh^. 


6 — 


-mmmm 




10 7-- 




jBm^^^xTfk-r^^Mmx^^o 


D — 




im4] ^^Mm^Tjk-rmm^x^^o 


M — 






w 




1 m^smTT'^m 






mi] 


102] 






TH\S 



•^P BLANK (DSPTO! 



